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We present the methods utilized in a system aimed at predicting the function of 
CASP targets, as represented by a node in the Gene Ontology2. The strategy we 
follow is to (1) identify close neighbors of a target sequence in sequence space, 
(2) collect the Gene Ontology nodes associated with these neighbors in a 
curated data set (Swiss-Prot), and (3) categorize the collection of Gene 
Ontology nodes based on their distribution in the Gene Ontology structure, 
utilizing a technology called the Gene Ontology Categorizer4. The resulting set 
of Gene Ontology nodes is interpreted as the most representative nodes for the 
function of the original target sequence. 
 
To identify close neighbors of a target sequence, we performed a PSI-BLAST 
(Position-Specific Iterated BLAST)1 search on the target against the NCBI NR 
database, with 5 iterations. We used the default e-value threshold of 10. 
 
Once the nearest neighbors in sequence space of the target sequence have been 
identified, we must collect the Gene Ontology (GO) nodes associated with 
these sequences. To achieve this, we first obtain the Swiss-Prot identifiers 
annotated to each PSI-BLAST match using a parsed listing of the NR database 
headers. Then, using the SIB/EBI Swiss-Prot to GO mappings, we find all of 
the Gene Ontology nodes related to the corresponding proteins. Finally, we 
build a weighted collection of Gene Ontology nodes, where each node in the 
collection is given a weight according to the PSI-BLAST e-value. Since several 
near neighbors of the original target sequence may map to the same Gene 
Ontology nodes, the collection we build can have redundancy. In this case, each 
occurrence of a Gene Ontology node will be weighted individually according to 
its source. 
 
This collection of weighted Gene Ontology nodes becomes the input query to a 
categorization technology called the Gene Ontology Categorizer (GOC)4. This 
technology aims to identify a set of nodes in the Gene Ontology which best 
summarize or categorize a given list of input nodes. The technology is based on 

a view of bio-ontologies as combinatorially structured databases rather than 
facilities for logical inference, and draws on the discrete mathematics of finite 
partially ordered sets (posets) to develop data representations and algorithms 
appropriate for the Gene Ontology. Briefly (for more detail, see references 4,6), 
after identifying the set of input nodes in Gene Ontology space, GOC traverses 
the structure of the Gene Ontology, percolating hits upwards, and calculating 
scores for each Gene Ontology node. GOC then returns a rank-ordered list of 
Gene Ontology nodes representing cluster heads. In the end, this provides an 
assessment of which nodes best cover the input set. 
 
We consider the set of cluster heads returned by GOC to be indicative of the 
function of the collection of nearest neighbors of the target sequence, and hence 
indicative of the function of the target sequence itself. These are returned as the 
predictions for the functions of the target sequence (subject to thresholding of 
the GOC results) and submitted to the CASP assessors. 
 
The GOC system has many parameters that need to be specified in order to run 
effectively. To establish appropriate parameter settings for the CASP 
predictions, we created a “gold standard” test set of protein sequences for 
which mappings to Gene Ontology nodes were known. The test set consisted of 
the distinct set of Swiss-Prot sequences associated with entries in the 1.65 
version of the SCOP dataset5 through Protein Data Bank2 annotations. This set 
was filtered to include only those sequences that had mappings in Swiss-Prot to 
the Gene Ontology, resulting in 774 test sequences. We measured precision and 
recall results for the GO function predictions over this test set for different 
parameter values, making sure to eliminate a PSI-BLAST match to the original 
sequence itself to avoid biasing the GOC analysis. For the system used to 
generate the submitted results for the CASP targets, we selected the parameter 
values which corresponded to the best empirical balance of precision and recall 
over the test set. 
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